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When cooperative S tate-Federal DDT dusting 
programs were in itia ted  in the sou theastern  S tates 
for control of murine typhus fever, an evaluation 
program also  was in itia ted  to measure re su lts . On 
these  State programs, ra ts  were caught, and blood 
w as drawn from them and te s ted  for the presence 
of murine typhus fever an tibodies. T h is te s tin g  
w as done by the complement fixation method in all 
S ta tes except one in which the le ss  re liab le  Weil- 
F e lix  method was used . The te s ts  showed th a t the 
incidence of typhus antibodies was noticeably  le ss  
in areas where ec to p arasites  were controlled than 
in a re a s  where they were not (figure 1), and that 
in the former the number of human typhus cases  
was reduced rem arkably. The te s ts  a lso  revealed 
many fac ts  re la tiv e  to the percentage of ra ts  with 
murine typhus antibodies in various parts of the 
United S ta tes.

Four general types of areas are apparent with 
re sp ec t to the geographic or clim atic distribution 
of ra ts  (R attus norvegicus and R attus rattus) in

which murine typhus fever antibodies are found.
1. Very favorable. A high percentage of ra ts  from 
farms and sheds a s  well as t h o s e  from towns 
an d /o r heated buildings w ith typhus an tibod ies.
2. Favorable. A large percentage of the ra ts  from 
many types of estab lishm ents with typhus an ti­
bod ies, but ra ts living on farms and /o r outdoors 
generally  w ithout an tibodies.
3. Marginal. O ccasional colonies of ra ts  infected 
in she lte red  p laces such as particularly  favorable 
buildings.
4.  Unfavorable. Few , if any, ra ts  with typhus an ti­
bodies (figure 2).

In southern United S ta tes  conditions very favor­
ab le  to favorable for typhus infection in both ra ts  
and humans e x is t throughout the greater part of the 
region in which the average January temperature 
is  above 40°F . and the average re la tiv e  humidity, 
noon, Ju ly , is above 37 percent. These two areas 
include the region south and e a s t  of a line drawn 
from Norfolk, V a., t h r o u g h  C harlo tte , N. C .;

Chattanooga and N ashville , Tenn.; 
L ittle  Rock, Ark.; and Lubbock, T ex . 
An iso la ted  sec tion  of these a reas  lies 
in the c o a s ta l region of southern C a li­
fornia. In Georgia and Alabama the 
observed dividing line between very 
favorable and favorable areas is  fairly 
w ell es tab lish ed  along a line drawn 
through the c itie s  of A ugusta, Macon, 
and Columbus, Ga.; and Montgomery, 
A la. In the above two areas the per­
centage of ra ts  from undusted prem ises 
observed with murine typhus comple­
ment fixation antibodies w as higher 
than 30percen t in 1946, gradually drop­
p ing to 13 percent in 1949 a s  more 
and more of the foci of infection were 
elim inated or m o d i f i e d  by DDT 
d u s t i n g .  As would be expected ,

♦ E n g in e e r in g  S e rv ic e s .  

♦ ♦ E n to m o lo g ie  S e rv ic e s .
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FIGURE 2

INCIDENCE OF MURINE TYPHUS FEVER ANTIBODIES IN NORWAY AND ROOF RATS
TAKEN FROM 1945 THROUGH DECEMBER 1949

FIFTY OR MORE RATS EXAMINED 
NONE FOUND POSITIVE

1-9  PERCENT POSITIVE

10-24 PERCENT POSITIVE

25 +  PERCENT POSITIVE

LESS THAN FIFTY RATS EXAMINED 
ONE OR MORE RATS POSITIVE

L E G E N D

FEDERAL SECURITY AGENCY PUBLIC HEALTH SERVICE COMMUNICABLE DISEASE CENTER ATLANTA, GEORGIA DECEMBER 1950
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FIGURE 3

ENDEMIC TYPHUS FEVER IN THE UNITED STATES

THROUGH 1947

GREATEST NUMBER OF 
CASES IN ANY ONE YEAR

NO CASES REPORTED 

I - 4 CASES 

5 - 9  CASES

10 + CASES

FEDERAL SECURITY AGENCY PUBLIC HEALTH SERVICE

REPORTED CASES IN NORTHERN AND DESERT STATES ARE GENERALLY THOSE 
ACQUIRED IN SOUTHEASTERN STATES OR ARE OTHER RICKETTSIAL DISEASES

COMMUNICABLE DISEASE CENTER ATLANTA, GA. M A Y  1950



the geographical d istribution and i n c i d e n c e  of 
human c a se s  of murine typhus and of ra ts  with 
typhus antibodies are very sim ilar, m ost of the 
human c a se s  occurring in S tates south of V irginia, 
T en n essee , A rkansas, and Oklahoma (5), but with 
iso la ted  foci or individual c a se s  occurring in many 
more northerly S tates and c itie s  (figure 3).

The third catergory, which includes the marginal 
a re a s , is  of in te rest in revealing  how widely typhus- 
in fected  ra ts  have become d i s t r i b u t e d  and the 
nature of areas where the d ise a se  may e x is t. Re­
s u lts  which were o b t a i n e d  depended upon the 
nature of the surveys which were made by the sev ­
eral authors. Most of them were random and general,

table  X

P u b lish e d  and O th e r D a ta  f o r  S p e c i f i c  L o c a tio n s  on th e  P e rc e n ta g e  o f  B a ts , 
from U ndusted P rem ise s , w ith  M urine Typhus A n tib o d ie s

P e rc e n t Lowest
Type
o f
A rea S ta t e

C ity ,  
County, 
o r  A rea Y ear

Urban
o r
R ura l

S p e c ie s  
(and age) 
o f  R a ts

w ith
Typhus
A n tib o d ie s

No. o f
R a ts
T e s te d

T i t e r
C o n sid e red
P o s i t i v e Remarks R e fe ren c e

1945 R ura l R. rattus 47 241
1946-47 R ura l it. r a t t u s 42 929

G eorg ia Grady County 1947-48 R ura l R. rattus 35 1428 1:4 G en era l su rv ey , H i l l  and Mori an

1946-47
1947-48

R u ra l
R ura l

R. norvegicus 
R. norvegicus

38
38

311
645

m ain ly  r u r a l 1948

A1abama C o ffee  County 1944 R ural Commensal * 42 430 Not S ta te d G eneral su rv ey  
on farm s

H il l  and Ingraham  
1947

S o u th e a s t  Q u a rte r 1946 Urban Commensal 23 448

S o u th e a s t  Q ia r te r 1946 R u ra l Commensal 6 298

F o r r e s t  C ounty o n ly 1946 Urban Commensal 39 133

M is s is ­ Jack so n  County on ly 1946 Urban Commensal 0 93 1:8 G eneral su rv ey G ray and K o tcher

0) s ip p i S ou thw est Q u a rte r 1946 Urban Commensal 21 262 1947

fi S ou thw est Q u a rte r 1946 R ural Conmensal 15 149

o N o rth e rn  H a lf 1946 Urban Commensal 6 209
asb. N o rth e rn  H a lf 1946 R ural Commensal 0 142

fc 1945 Urban Adul t 71 307
0>
> R. rattus

L avaca County 1945 Urban Young 
R. rattus

43 165 1: 10 G eneral su rv ey I r o n s ,  e t  a l .

1945 R ural A du lt 
R. rattus

48 367 1948

1945 R ural Young 
R. rattus

40 161

Texas 1945 Urban Adul t  
R. rattus

48 52

San A nton io 1945 Urban Young 
R. rattus

12 49 G eneral su rv ey D av is  1948

1945 Urban Adul t
R. norvegicus

66 88 Not
S ta te d

1945 Urban Young
R. norvegicus

38 40

1946-47 R ural R. norvegicus 19 191 D ata  by M ile s,

Texas B ro w n fie ld  A rea 1948 R ural R. norvegicus 14 263 1:10 G eneral su rvey Wilcomb, and

1949 R u ra l R. norvegicus 10 185 I r o n s .

1947 Urban R. norvegicus 50 24 R e s t r i c t e d  to  
p ro b a b le  fo c i

"3
Kentucky B ow ling Green 1947 Urban R. norvegicus 2 50 1:8 Away from 

p ro b a b le  fo c i H ard in  1948
a
tuo
c3

L o u i s v i l le 1948 Urban R. norvegicus 0 .3 351 1:8 G eneral Good and K o tch er 
1949

£ S t .  L ou is 1947 Urban R. norvegicus 0 .9 904 1:8 G eneral Not P u b lish e d
M issouri K ansas C ity 1947 Urban R. norvegicus 19 378 1:8 R e s t r i c t e d  to B u h le r and M u elle r

p ro b a b le  fo c i 1948

K ansas
W ic h ita 1947 Urban R. norvegicus 5 99 1:8 G eneral N ot P u b lish e d

D ouglass 1947 Urban R. norvegicus 67 6 1:8 One g ra in  
e le v a to r

Not P u b lish e d

• In c lu d e s  b o th  R.  r a t t u s  and R.  n o r v e g i c u s .
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hence quite comparable in nature. Some, however, 
were se lec tiv e , having been made in a few build­
in g s, garbage dumps, or other se le c te d  p laces in 
which the level of typhus incidence would be quite 
a typ ica l of the area in general. T hese reveal a 
spo tty  d istribution in  marginal a reas.

In Baltim ore, Md., evidence of murine typhus in 
ra t fleas was found in 1930. F le a s  taken in that 
city  were found infective to laboratory anim als (4). 
No great amount of transm ission to humans occurs 
in  Baltimore but c a se s  occur frequently enough to 
ind icate  that murine typhus continues to ex is t in 
th is  marginal area.

In L ou isv ille , Ky., (table 1) where a general ra t 
typhus survey was made of the entire city  and te s ts  
of ra t  serums were made by the complement fix­
ation  p rocess, only 1 ra t out of 351 (0.3 percent) 
appeared to have or to have had typhus (6). How­
ever, the titer here was low (1:8) so there may be 
doubt about the presence of murine typhus a t the 
time of the survey. The number of O riental ra t fleas 
p resen t ind icates tha t typhus w ill flourish among 
dom estic ra ts  if introduced.

In St. L ou is, Mo., only 0.9 percent of 904 Norway 
ra t  blood sam ples taken in a general survey in 
1947 reacted  p o s i t i v e l y .  The tite rs  were low, 
ranging from 1:8 in seven ra ts to 1:32 in one rat. 
A pparently this is  strong enough evidence to in­
d ica te  tha t murine typhus ex is ted  among the rats 
a t  the time of the survey.

In K ansas C ity , Mo., 3 78 ra ts  were taken in a 
s e le c tiv e  survey from 86 estab lishm ents, and in­
fec ted  ra ts  were found in 16 percent of these  86 
e stab lish m en ts . N ineteen percent of the 378 rats 
taken were positive (1). This survey was se lec tiv e  
in tha t m ost of the ra ts  were taken in prem ises in 
w hich human cases  had been contracted  or in su r­
rounding buildings. The rate of typhus incidence 
w as, therefore, higher than i t  would have been had 
the survey been more random and general. Typhus 
i s  nevertheless p resen t and w idespread in some 
sec tio n s  of Kansas City.

In W ichita, Kans., 5 out of 99 ra ts  (5 percent) 
taken in 1947 in a more random survey were found 
p o sitive ; 3 of these  positive ra ts , however, were 
taken from the same building. The h ighest titer 
in  one ra t was 1:256. However, a ll ra ts  showing 
tite rs  greater than 1:8 were taken from the single 
building in which the three positives were found. 
A t the nearby town of D ouglass in Butler County, 
K an s., 4 out of 6 ra ts  (67 percent) taken from a 
grain elevator were positive for typhus a t tite rs  of

1:8 , 1:128, 1:256, and 1:512 respectively .
U npublished data o b t a i n e d  in a cooperative 

S tate-F ederal plague-typhus study  in the Brown- 
fie ld , T ex ., area 1946—1949 show a high incidence 
of typhus antibodies in the ra ts  of tha t area. In 
1946—1947, 19 percent of 191 ra ts  te s ted  proved 
positive , and in 1948—1949, 12 percent of 448 ra ts  
showed the presence of typhus an tibod ies.

In southern C alifornia, where e x is ts  a sm all but 
rather uniformly favorable area for typhus among 
ra ts ,  positive reactions also  were found. In the 
three southern c o a s t a l  counties of San D iego, 
Orange, and Los A ngeles, approxim ately 5 percent 
of 163 ra t serums tested  during the period 1948— 
1950 showed the presence of typhus an tibod ies. 
With the exception of two ra t serums from Alameda 
County (Oakland and vicin ity) which gave very low, 
inconclusive reactions, no serum s p o s i t i v e  for 
murine typhus were obtained from 286 other ra ts  
taken in various sec tio n s of the State (2).
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H mETHOD FOR RHPIO lOERTIFKRTIOR  
OF mOSQUITOES f r o ih  l ig h t  TRAP lO I IE IT IO n S

GEORGE A. THOMPSON, JR.,  S. A. Sanitarian*

The method of rapid identification of m osquitoes 
from light trap co llec tio n s, employs a foot-operated 
device for focusing a d issec tin g  microscope and 
an esp ec ia lly  constructed  trough for holding mos­
qu itoes w ithin the field  of v ision  on the microscope 
s ta g e . By the use of these  a id s , the iden tification  
of large numbers of m osquito specim ens is  greatly  
expedited . Both hands remain free for m anipulations 
on the microscope s ta g e , and the eyes need not be 
sh ifted  c o n s t a n t l y  between the oculars of the 
microscope and the specim ens being identified . 
The focusing device a lso  has been found useful 
in the preparation of mounts of larvae and of male 
t e r m i n a l i a ,  and for other item s requiring a 
considerable amount of m a n i p u l a t i o n  under 
m agnification.

The foot-operated focusing device co n s is ts  of a 
tread le  assem bly which re s ts  on the floor and is 
connected by a lever and a rod to a clamp fastened  
around the focusing knob of the m icroscope. Figure 
1 p resen ts  a diagram of the apparatus. M aterials 
needed for construction  are as follows:

Treadle: wood, 1 by 4 inches, 14 inches long, 
with the fulcrum 10% inches from the point of 
connection to the lever. A sm all c lea t may be 
added to  prevent the foot from s l i p p i n g  off the 
tread le .

Lever: wood, 1 by 2 inches, the flucrum 16/4 
inches from the c o n n e c t i o n  to the treadle and 
16Vi inches from the connection to the rod.

Rod: wood, %- by %-inch, 29 inches between 
connection with lever and clamp.

Clamp: m etal, fashioned from an automobile
radiator hose clam p, of su ffic ien t length to permit 
attachm ent of the rod at a point 3/2 inches from

the center of the microscope adjusting knob.
Fulcrum s of the treadle and lever are 8-penny 

common n a ils , fitting  snugly into drilled ho les.
Connector between the treadle and lever is  of 

No. 12 iron w ire, crank-shaped, the p a r a l l e l  
sec tio n s being about 3 inches apart. One end fits  
snugly into a drilled hole in the lever and the 
other is held snugly to the treadle by s ta p le s .

The rod is  connected to the lever and clamp by

♦ M id w este rn  CDC S e rv ic e s ,  K a n s a s  C ity ,  Mo. 
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